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FIGURE 2. Intraoperative photograph of diaphragm reconstruction in the
first patient using AlloDerm (LifeCell Corp, Branchburg, NJ). Retractor (*)
on duodenal-jejunal flexure; left psoas muscle (**). Lung parenchyma and
pleural thoracostomy tube before completion of diaphragm repair (arrow).
Brief Technique Reportsand repair of tracheoesophageal fistula.5 To our knowledge,
this is the first report of the successful use of AlloDerm forFrom the University of Chicago Medical Center, Chicago, Ill.
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The Journal of Thoracic and Cardiaphragm reconstruction after multivisceral retroperitoneal
sarcoma resection.CONCLUSIONS
The patients in this report have been followed for more
than 6 months postoperatively, and they continue to do
well with the structural integrity of their diaphragms con-
firmed radiographically. Although postoperative fluid
collections (a subphrenic abscess and a sterile pleural fluid
collection) developed in the patients, these collections
were managed conservatively in both cases with good out-
come and the AlloDerm was preserved. In future cases,
consideration of more prolonged tube thoracostomy drain-
age may help avoid subsequent reaccumulation of fluid.
AlloDerm seems to be a safe technique for complex dia-
phragmatic reconstruction after multivisceral resection of
retroperitoneal sarcoma.References
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minithoracotomy exposure in cardiac and thoracic proceduresJai Raman, MD, FRACS, PhD, David Onsager, MD, and David Straus, MD, Chicago, IllChronic postthoracotomy pain is a common complication
of thoracotomy, occurring in approximately 50% of pa-
tients.1 Severe and disabling pain affects 5% of patients afterthoracotomy. Chronic postthoracotomy pain persists for
greater than 2 months after the surgical procedure and is
characterized by allodynic responses to mechanical and
cold stimulation. To date, there is no objective evidence
that postthoracotomy pain diminishes over time, despite
popular opinion.2 Chronic postthoracotomy pain is thought
to result from intercostal nerve damage sustained during
rib retraction or reduction.2 A variety of surgical modifica-
tions have been developed to overcome this painful compli-
cation, ranging from local rib resection to muscle-sparing
thoracotomies and mobilization of the intercostal nerve.
Here we describe a thoracotomy technique that minimizes
intraoperative trauma to the intercostal neurovasculardiovascular Surgery c Volume 139, Number 4 1083
FIGURE 1. A, An oblique osteotomy is made using a ring cutter, care being taken to avoid the mobilized neurovascular bundle. B, The rib retractor is placed
within the confines of the soft tissue retractor, minimizing direct contact with the rib bone superiorly and inferiorly while keeping the neurovascular bundle out
of the way. C, A modified SternaLock straight titanium plate (Biomet Microfixation Inc, Jacksonville, Fla) is secured in place with screws on either side of the
osteotomy.
FIGURE 2. An operative photograph of the rib with the oblique
osteotomy.
Brief Technique Reportsbundle, preserves chest wall integrity, and permits adequate
exposure of the surgical field.
SURGICAL TECHNIQUE
The patient is draped and positioned for a standard thora-
cotomy. Before incision, the ribs and intercostal spaces are
carefully marked. The surface of the rib superior to the de-
sired level of the incision is identified and an incision
through the epidermis is made along the inferior margin of
this rib. Electrocautery is used to clean the entire anterior sur-
face of the superior rib over a length of 6 to 10 cm. Access to
the neurovascular bundle is then achieved by dissection
through external and internal intercostal muscle. At the
posterior extent of the thoracotomy, the neurovascular bun-
dle is locally dissected off the rib over about 3 cm. If present
at the thoracotomy site, the innermost intercostal muscle is
dissected free from the rib. An oblique osteotomy is made
using a ring cutter, care being taken to avoid the mobilized
neurovascular bundle (Figure 1, A). A soft tissue retractor
is then used to reduce the direct contact with the neurovascu-
lar bundle. The rib retractor is then placedwithin the confines
of the soft tissue retractor, minimizing direct contact with the
rib bone superiorly and inferiorly while keeping the neuro-
vascular bundle out of the way (Figure 1, B). When the sur-
gical procedure is complete and the chest needs to be closed,
the rib fragments are reduced and apposed in anatomic align-
ment. Amodified SternaLock straight titanium plate (Biomet
Microfixation Inc, Jacksonville, Fla) is secured in place with
screws on either side of the osteotomy (Figure 1,C).We used
this plate with 10-mm self-tapping screws to secure the plate
early in our experience. Over the past 18 months, we have
changed to using modified mid-face plates (Biomet Micro-
fixation), using a thin 4-holed plate that is fixed with 7-mm
self-tapping screws. Pericostal sutures are often not required
to realign the intercostal spaces. Themuscles, superficial fas-
cia, and skin are closed in the standard fashion.1084 The Journal of Thoracic and Cardiovascular SurFigure 2 is an operative photograph of the rib with the ob-
lique osteotomy and Figure 3 shows the rib aligned and
plated at the end.RESULTS AND CONCLUSIONS
The standard thoracotomy incision is made along the
superior border of the rib to avoid trauma to the neurovas-
cular bundle during the incision. This approach leaves the
neurovascular bundle vulnerable to intraoperative trauma
from compression and tension during rib retraction. The
resulting nerve damage subsequently causes chronic post-
thoractomy pain. The procedure we describe herein enables
the surgeon to place the neurovascular bundle out of
harm’s way during intraoperative rib retraction. In addition,
the osteotomy of the rib provides better access and visual-
ization through a small incision. This is true for both
cardiac and thoracic surgical procedures. These factorsgery c April 2010
FIGURE 3. The rib is aligned and plated at the end.
Brief Technique Reportsreduce the intraoperative nerve trauma and the resultant
chronic postthoracotomy pain. We have used this technique
in anterolateral thoracotomies for cardiac procedures in
over 140 patients and 10 thoracic procedures between Jan-
uary 2005 and April 2009. None of these patients has had
long-standing postthoracotomy pain. There have been no
instances of delayed wound healing. The most remarkable
finding is that these patients are able to cough early in the
postoperative period without the dramatic and severe pain
seen in most standard thoracotomies. As a result, physical
therapy and mobilization in the postoperative period are
much easier.
Indeed, our first patient in this experience had undergone
a posterolateral thoracotomy and lobectomy for lung cancer
when the rib cracked and broke during retraction. Fixation of
this rib at the end of the procedure was easily performed.
This patient had no postoperative pain to speak of and was
discharged uneventfully. We reviewed him again almost 4
years postoperatively and he insists he has had no pain in
his chest since his operation. Our long-term experience in
patients undergoing cardiac procedures has been similarly
gratifying.
Four of our patients have required re-exploration for
bleeding. In each of these instances, the plate was removed
and secured again at the end without incident.
There were 10 patients during this time span in whom the
ribs were so osteoporotic that plating was not an option.
DISCUSSION
Postthoracotomy chest pain is a major cause of morbid-
ity after thoracic surgery and has given thoracic incisions
a bad name over time. This is primarily due to either an
inadvertent fracture of a rib with resultant pain or directThe Journal of Thoracic and Carimpingement of the intercostal nerve. Indeed, a few years
ago an article was published that pleaded for better man-
agement of rib fracture pain.3 The concept of using bioab-
sorbable plates and pins has been shown to reduce
postoperative pain in patients undergoing lobectomies for
cancer.4 Alternate orthopedic devices such as 3.5-mm ace-
tabular reconstructive plates for multiple rib fractures have
been successful.5
Various other methods have been described and used
over the years to minimize pain, such as excision of a seg-
ment of rib, extensive mobilization of the neurovascular
bundle, and use of pericostal sutures through the rib rather
that around the ribs. The results of these techniques have
not been consistent, and the techniques have not been
used in the setting of minithoracotomies. Indeed, the bene-
fit of the minithoracotomy was thought to be reduced
spreading of the ribs. The increased uptake of this approach
in cardiac surgery has shown that an obligatory spread of
the ribs in essential for visualization, regardless of the
procedure performed and the platform of visualization—
direct, scope assisted, or robot assisted. Our technique
helps facilitate better exposure while maintaining the less
morbid incision.
No reports of rib fixation with metal plates exist to date in
the cardiac and thoracic surgery arena. This is the first report
to document use of plate fixation to stabilize the rib or ribs in
an effort to reduce postthoracotomy pain.
The cost of the plate along with screws is approximately
$230 per patient, assuming that we use a modified maxillo-
facial plate along with four screws. The cost of the alternate
approach that some surgeons have suggested, with thin wire
going through the rib, would be similar to wire, which is
about $50 per patient. Rib stability is difficult to achieve
with wiring alone in our experience.
Finally, as cardiothoracic surgeons viewing the changing
profile of patients and practice, this seems like a simple en-
abling technique to allow better access while reducing pain
in patients undergoing minimal-access cardiac surgery.References
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